What we claim is: 




1 . A prepared ©NA segment for placement in a suitable expression vector and 
transfection of endotMial cells in-situ such that overexpression of extracellular 
matrix heparan sulfate proteoglycan entities subsequently occurs in-situ, said 
prepared DNA segment comprising: 

at least one first DMA sequence coding for the extracellular domain of a 
discrete proteoglycan entity mat is expressed by a transfected endothelial cell in- 
situ, said extracellular domaim first DNA sequence specifying the extracellular N- 
terminal portion of an expressed proteoglycan entity which is then located at and 
extends from the endothelial cell \urface and is capable of binding heparan sulfates 
to form an extracellular matrix in-s\tu; 

at least one second DNA sequence coding for the transmembrane domain of 
a discrete proteoglycan entity that is expressed by a transfected endothelial cell in- 
situ, said transmembrane domain secondNDNA sequence specifying the medial 
portion of an expressed proteoglycan entit\ which is then located at and extends 
through the endothelial cell membrane and isjoined with said extracellular N- 
terminal portion of said expressed proteoglycan entity; and 

at least one third DNA sequence coding for the cytoplasmic domain of the 
syndecan-4 molecule in said discrete proteoglycanVntity that is expressed by a 
transfected endothelial cell in-situ, said syndecan-4 cytoplasmic domain third DNA 
sequence specifying the cytoplasmic portion of an expressed proteoglycan entity 
which is then present within the cytoplasm of a transfectbd endothelial cell and is 
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joined to said transmembrane portion and said extracellular N-terminal portion of 
said expressed proteoglycan entity. 

2. A constructeayexpression vector for transfection of endothelial cells in-situ 
such that overexpressiW of extracellular matrix haparan sulfate proteoglycan 
entities subsequently occurs in-situ, said constructed expression vector comprising: 
a prepared DNA segment comprised of 

(i) at lAst one first DNA sequence coding for the extracellular 
domain of a discrete proteoglycan entity that is expressed by a transfected 
endothelial cell in-situ, said extracellular domain first DNA sequence specifying 
the extracellular N-terminal portion of an expressed proteoglycan entity which is 
then located at and extends froni the endothelial cell surface and is capable of 
binding^eparan sulfates to form an extracellular matrix in-situ, 

(ii) at least one second DNA sequence coding for the 
transmembrane domain of a discrete proteoglycan entity that is expressed by a 
transfected endothelial cell in-situ, sai<i transmembrane domain second DNA 
sequence specifying the medial portion of an expressed proteoglycan entity which 
is then located at and extends through the endothelial cell membrane and is joined 
with said extracellular N-terminal portion ofi said expressed proteoglycan entity, 
and \ 

(iii) at least one third DNA sebuence coding for the cytoplasmic 
domain of the syndecan-4 molecule in said discrete proteoglycan entity that is 
expressed by a transfected endothelial cell in-situ, said syndecan-4 cytoplasmic 
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domain third DNA sequence specifying the cytoplasmic portion of an expressed 
proteoglycan entity wmch is then present within the cytoplasm of a transfected 
endothelial cell and is joined to said transmembrane portion and said extracellular 
N-terminal portion of said expressed proteoglycan entity; and 

an expression vector carrying said prepared DNA segment and suitable for 
transfection of endothelial cells in-situ. 

3. An in-situ transfected endothelial cell which overexpresses extracellular 
matrix heparan sulfate proteoglwans and positions on the proteoglycan entities at 
the cell surface, said in-situ transfected endothelial cell comprising: 

viable endothelial cell previously transfected in-situ with a constructed 
expression vector such that said transfected endothelial cell overexpresses discrete 
extracellular matrix heparan sulfate proteoglycan entities coded for by said vector, 
said overexpressed proteoglycan entities being comprised of 

(i) an extracellular N-tWminal portion which is located at and 
extends from the transfected endothelial ceM surface and which binds heparan 
sulfates to form an extracellular matrix in-sim, said extracellular N-terminal 
portion being the expressed product of at least\one first DNA sequence in the 
prepared expression vector coding for the extraopUular domain of said 
proteoglycan entity expressed by the transfected endothelial cell in-situ, 

(ii) a transmembrane medial pornon which is located at and 
extends through the endothelial cell membrane and i\ joined with said extracellular 
N-terminal portion of said proteoglycan entity, said transmembrane medial portion 
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being the expressed product of at least one second DNA sequence in the prepared 
expression vector codir^ for the transmembrane domain of said proteoglycan entity 
expressed by the transfeitted endothelial cell in-situ, and 

(iii) a syndecan-4 cytoplasmic portion present within the 
cytoplasm of the transfected endothelial cell which is joined to said transmembrane 
portion and said extracellulai N-terminal portion of said proteoglycan entity, said 
syndecan-4 cytoplasmic portiqn being the expressed product of at least one third 
DNA sequence in the preparedWpression vector coding for the cytoplasmic 
domain of the syndecan-4 molecule of said proteoglycan entity expressed by the 
transfected endothelial cell in-situ; 




4. The prepared DNA segment as recited by clam^Twherein said first DNA 
sequence coding for the extracellular domain of /discrete proteoglycan entity is 
selected from the group consisting of syndecjm DNA sequences, glypican DNA 
sequences and perlecan DNA sequences. 



5. The prepared DNA segment as recited by claim 1 wherein said second 
DNA sequence coding for the transmembrane domain of a discrete proteoglycan 
entity is selected from the g^up consisting of syndecan DNA sequences, glypican 
DNA sequences and perl^an DNA sequences, 



6. The construyted expression vector as recited by claim 2 wherein said 
expression vecto/ suitable for transfection of endothelial cells in-situ is a plasmid. 
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7. The constructed expression vector as remed by claim^wherein said 
expression vector suitable for transfection of endothelial cells in-situ is a virus. 



8. The in-situ transfected endothelial cell as recited by claifiTs wherein said 
cell is selected from the group consisting of vascular endothelial cells and dermal 
endothelial cells. 



9. The in-situ transfected endothelial celr as recited by claim 3 wherein said 



cell exists under in-vivo conditions. 



10. The in-situ transfected e^raothelial cell as recited by claim -^^wherein said 
cell exists under in-vitro comlitions. 



1 1 . The in-situ transfected endothelial cell as recited by claim 3^wherein said 
transfected endothelial cell exists in a tissue comprising at least one kind of muscle 
cell selected from the group consisting of myocardial muscle cells, smooth muscle 
cells and striated muscle cells. 




12. A method foronaking a prepared DNA segment intended for placement in a 
suitable expression vector and transfection of endothelial cells in-situ such that 



overexpression of extracefliilar matrix heparan sulfate proteoglycan entities 
subsequently occurs in-situ, ^d method comprising the steps of: 
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obtaining at leasftone first DNA sequence coding for the extracellular 
domain of a discrete proteoglycan entity that is expressed by a transfected 
endothelial cell in-situ, saicn extracellular domain first DNA sequence specifying 
the extracellular N-terminal M)rtion of an expressed proteoglycan entity which is 
then located at and extends from the transfected endothelial cell surface and is 
capable of binding heparan sulrates to form an extracellular matrix in-situ; 

acquiring at least one second DNA sequence coding for the transmembrane 
domain of a discrete proteoglycam entity that is expressed by a transfected 
endothelial cell in-situ, said transmembrane domain second DNA sequence 
specifying the medial portion of an expressed proteoglycan entity which is then 
located at and extends through the tra^isfected endothelial cell membrane and is 
i joined with said extracellular N-terminal portion of said expressed proteoglycan 



entity; 



procuring at least one third DNA sequence coding for the cytoplasmic 




domain of the syndecan-4 molecule in said\discrete proteoglycan entity that is 
expressed by a transfected endothelial cell in-situ, said syndecan-4 cytoplasmic 
domain third DNA sequence specifying the ^toplasmic portion of an expressed 
proteoglycan entity which is then present within the cytoplasm of a transfected 
endothelial cell and is joined to said transmembrane portion and said extracellular 
N-terminal portion of said expressed proteoglycan entity; and 

joining together said extracellular domain first DNA sequence, said 
transmembrane domain second DNA sequence, anmsaid syndecan-4 cytoplasmic 
domain third DNA sequence as a discrete prepared DNA segment. 
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13. A method for making a constructed expression vector intended for 
transfection of endothelial ceflls in-situ such that overexpression of extracellular 
matrix haparan sulfate proteoglycans subsequently occurs in-situ, said method 
comprising the step of: 

obtaining a prepared DNK segment comprised of 

(i) at least oneifirst DNA sequence coding for the extracellular 
domain of a discrete proteoglycan\entity that is expressed by a transfected 
endothelial cell in-situ, said extracellular domain first DNA sequence specifying 
the extr^ellular N-terminal portion of an expressed proteoglycan entity which is 
then located at and extends from the ransfected endothelial cell surface and is 
capable of binding heparan sulfates to rorm an extracellular matrix in-situ, 

[ I 

! I 

j (ii) at least one second DNA sequence coding for the 

f I 

j transmembrane domain of a discrete proteoglycan entity that is expressed by a 

♦ 

I 1 

i transfected endothelial cell in-situ, said tmnsmembrane domain second DNA 

1 I 
t I 

I sequence specifying the medial portion of an expressed proteoglycan entity which 

; is then located at and extends through the transfected endothelial cell membrane 



id is joined with said extracellular N-termiikl portion of said expressed 



proteoglycan entity, and 

(iii) at least one third DNA sequence coding for the cytoplasmic 
domain of the syndecan-4 molecule in a discrete Woteoglycan entity that is 
expressed by a transfected endothelial cell in-situ ,\ said syndecan-4 cytoplasmic 
domain third DNA sequence specifying the cytoplasmic portion of an expressed 
proteoglycan entity which is then present within thel^ytoplasm of a transfected 
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endothelial cell and is joined to said transmembrane portion and said extracellular 
N-terminal portion of said expressed proteoglycan entity; and 



positioning said prepared DNA segment in an expression vector suitable for 



transfection of endothelial cells\in-situ. 



14. A method for stimulating angiogenesis in-situ wi/thin a living tissue 
comprising vascular endothelial cells, said method comprising the steps of: 



/ 



transfecting vascular endothelial cells withi/a living tissue with a 
onstructed expression vector such that the resujxing transfected endothelial 



vascular cells overexpress discrete extracellular matrix heparan sulfate 
proteoglycan entities coded for by said constructed expression vector, said 
overexpressed proteoglycan entities bei/g comprised of 

(i) an extracellul^ N-terminal portion which is located at and 
extends from the transfected vascmar endothelial cell surface and binds heparan 
sulfates to form an extracellula/ matrix in-situ, said extracellular N-terminal 
portion being the expressed /rodpct of at least one first DNA sequence in the 



constructed expression vartor c6*ng for the extracellular domain of said 
proteoglycan entity ex^essed by a transfected endothelial cell in-situ, 

(ii) /a transmembrane medial portion which is located at and 
extends through a iransfected vascular endothelial cell membrane and is joined with 
said extracellula/^ N-terminal portion of expressed proteoglycan entity, said 
transmembraip medial portion being the expressed product of at least one second 
DNA sequence in the constructed expression vector coding for the transmembrane 
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domain of said proteoglycan entity expressed by a transfected endothelial cell in- 



situ, and 



(iii) a syndecan-4 cytoplasmic portion present within the 



cytoplasm of a transfected endothelial cell which is joini&i to said transmembrane 
portion and said extracellular N-terminal portion of said proteoglycan entity, said 
syndecan-4 cytoplasmic portion being the expressed product of at least one third 
DNA sequence in the constructed expression v^tor coding for the cytoplasmic 
domain of the syndecan-4 molecule of said jw-oteoglycan entity expressed by a 
transfected endothelial cell in-situ; and 

allowing said transfected vascular endothelial cells bearing said 
overexpressed extracellular matrix proteoglycan entities to stimulate angiogenesis 



* * 



m-situ. 



15. The method for stinnilating angiogenesis in-situ as recited by claim IT 
wherein said living tissu/ compris^/aj least one other type of cell selected from 




i the group consisting of muscle celk^^ibrocytes and fibroblasts, epithelial cells, 



osteocysts and osteo/blasts, erythrocytes and leukocytes, and neurons. 



16. The metnod for stimulating angiogenesis in-situ as recited by claim 14 
wherein said /iving tissue comprises at least one tissue selected from the group 
consisting j(f myocardium, lung, brain, kidney, spleen, liver, and gastro-intestinal 
tissues. 
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17. The method for stimulating angiogenesis in-^u as recited by claim 
wherein said living tissue comprising vascular erWothelial cells is transfected using 
means selected from the group consisting o^atheter-based administration, 
injection-based administration, infusioi)/Dased^^inistration, localized 
intravascular deliveries, liposome^sed deliveries, and administrations using 
target-directed peptides. 



18. The method for stimulatilags^giogenesis in-situ as recited by claim 14 
wherein said method is practiceaujiraer in-vivo conditions. 



19. The method for stimulating angiogimesjs in-situ as recited by claim 14 



wherein said method is practiced und^in-^Qjj:6 conditions. 
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